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Abstract 
This paper summarizes some recent findings guiding principles of first aid during physical education and sport in winter 
activities.  For example winter courses are realized in the specific climatic conditions that can be life-threatening for the 
participants. Every teacher, but also physical education student must know all aspects of first aid, which can decide on the life of 
affected individual in some cases. This paper is focused on the stages of hypothermia and evaluation of clinical symptoms and 
appropriate first aid procedures, including procedures for the situation where it is affected by a landslide buried. 
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1. Introduction 
When studying physical education and sport at universities in the Czech Republic, there are also included so 
called “winter courses” as a part of these studies. These winter courses include “Mountaineering”, “Mountain 
climbing”, “Skiing” and “Snowboarding”. Teaching of these subjects is realized in an environment which is usually 
characterized by its high altitude and extensive snow cover. Students are usually under a lot of pressure which forces 
them to demonstrate technically difficult physical activities with a rather high intensity. Important factors that 
influence teaching in this environment are very often difficult terrain and unexpected climate changes characterized 
especially by its low temperature and air velocity (Gallagher & Hackett, 2004).  During teaching there is a 
possibility of acute injury /usually certain types of sprains, distortions and bone fractures/, which could be handled 
quite easily (Imray, Wright, Subudhi, & Roach, 2010). However, a significantly more serious problem is 
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hypothermia which, in this environment, can threaten student’s life (Lim & Duflou, 2008). These reasons compel us 
to believe that not only every physical education teacher who participates in “winter courses” teaching but also 
every student attending this course should perfectly know all first aid procedures necessary to save a life and health 
of an individual. It is, therefore, necessary that the teaching of health oriented subjects in the field of physical 
education and sport focused on this issue. 
Hypothermia is a condition the body, when the body temperature dangerously drops. Regulative body 
mechanisms can usually, even in extreme conditions, maintain a human body temperature on its optimal level of 
37°C for a long time. A number of external factors as well as internal mechanism factors may disrupt this ability 
(Kempainen & Brunette, 2004; Mallet, 2012). Hypothermia can usually occur from exposure to low temperatures, 
strong wind, staying in cold water, under avalanche or in a crevice. This specific trauma is characterized by many 
symptoms, which are causing the failure of thermoregulation. Progressively the core temperature is dropping below 
35°C and hypothermia occurs (Heimbach, Jurkovich, & Gentilello, 2000; Petrone, Kuncir, & Asensio, 2003). There 
are two main types of hypothermia. Acute hypothermia is usually caused by a fall in cold water and a person can die 
within tens of minutes. Subacute form of hypothermia is caused by gradual exposure of our organism to adverse 
climatic conditions. Very important is also a level of fitness, nutritional status, fluid loss and current health condition 
of an individual (Danzl, 2002). 
 
2. Stages of hypothermia 
 
Hypothermia is evaluated according to a measured body core temperature or certain emerging symptoms of 
individuals. By the body core temperature we are able to divide hypothermia into three stages. Mild stage, with a 
body temperature 36 - 33°C, moderate with a body temperature 32 - 28°C and severe with a body temperature below 
28°C (Murphy, Banwell, Roberts, & McGrouther, 2000). Unfortunately, when rescuing a person it is very difficult to 
measure their body temperature. We can measure body temperature in the ear canal or on the skin of limbs or head, 
but these data are very often significantly different from the actual body core temperature. For this reason we cannot 
provide first aid and evaluate victim’s condition based on measured body temperature, but rather on victim’s 
symptoms. The most commonly used classification is Swiss Air Rescue Classification /Rega/ which is focused 
mainly on monitoring the level of consciousness, muscle tremor and function of transport system (Rega, 2014). 
 
Stage I. 
The evaluated individual is conscious experiences difficulty in speaking is often confused and complains about 
cold and pain of limbs. We can find cyanotic color of skin, muscle tremor, a failure of fine motor skills, 
hyperventilation and deep breaths and high heart rate. If we are able to properly measure the body core temperature,  
it is 35 - 32°C (Kubalová, 2007; Rega, 2014). 
 
Stage II. 
The hypothermic victim is usually connected with somnolence /is conscious, but demonstrates symptoms of 
apathy and sleepiness/. Responds to communication, has difficulty in speaking and doesn’t complain about cold and 
pain anymore. We can find shallow and slow breathing, low heart rate and a failure of fine motor skills with a 
typical slurred facial expression (Tveita, Mortensen, Hevrøy, Ytrehus, & Refsum, 1991). Rarely, we can find a 
paradoxical behavior when an individual experience a strong need to undress themselves due to a feeling of heat. 
The measured body core temperature drops to 32 - 28°C (Dirks, 2007). When evaluating the symptoms of Stage II., 
we must not forget about risks (Irwin, 2002; Mallet, 2002): 
- The behavior can be very similar to the drunken behavior. We must take this condition seriously, it is 
necessary to perform a thorough examination because a damage of respiratory and circulatory system can 
confirm a severity of hypothermia. 
- Body temperature can be measured only in the external ear canal and on the skin on limbs and head. Be 
careful, this temperature can be often significantly different from the actual body core temperature and does 
not correspond with the severity of tissue damage. Measuring body core temperature this way is rather 
suitable only for milder forms of hypothermia. 
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Stage III. 
The hypothermic patients are unconscious, we are not able to wake them up, they do not even respond to painful 
stimuli. When examining head area we find cyanotic color of skin, pupils are dilated, but react to the light. The pulse 
is not palpable and heart rate is low and irregular. If we could measure blood pressure we would find low values of 
systolic and diastolic blood pressure. Breathing frequency is low /only 3 - 4 inhales per minute/. Measured body 
core temperature is 28 - 24°C (Rega, 2014). 
 
Stage IV. 
The hypothermic patients show no signs of life nor do they respond to painful stimuli. Their dilated pupils do not 
react to the light anymore their pulse is not palpable and is not breathing. Measured body core temperature is below 
24°C (Kubalová, 2007). 
 
Stage V. 
We find the hypothermic patients in the same condition as in stage IV. They are unconscious, do not respond to 
any stimuli and show no signs of life. The only difference is that the chest and abdomen are much tougher. Thus it is 
impossible to perform an indirect heart massage. Measured bode core temperature is below 15°C (Dirks, 2007; 
Kubalová, 2007, 2011). 
 
3. First aid and hypothermia 
 
When we find someone with hypothermic symptoms we must act quickly and expertly. We should always give 
the first aid in an isolated space such as tent. We have to arrange a perfect insulation with anything we have such as 
layers of clothes, hats, blankets, aluminum foils and sleeping bags or bivy sacks. If we find out that we are dealing 
with Stage II. or worse we should never force the hypothermic victims to move. We try to keep them still and give 
them “warmth from outside” by putting heating bags, bags or PET bottles with warm water on their chest, abdomen, 
groins and axilla. Afterwards, we isolate the hypothermic victims by wrapping them in a blanket, sleeping bag or 
aluminum foil (Giesbrecht, 2001; Kubalová, 2007; Štampar, 2012). 
If we have good equipment there is another method which is quite useful and allows us to quickly increase the 
body core temperature and chances to save a life are significantly higher. This method is known as Hibler thermal 
pack. We use a piece of cloth or a towel soaked in hot or warm water or tea and put it on the hypothermic victim’s 
chest and abdomen. We can even put dry cloth on the body and then spill water from a thermos flask, important 
thing is that the thickness of the layer should be 2 - 4 cm. If the liquid is really hot, we should not put it directly on 
the skin, but on the underwear. Then we wrap the hypothermic victims in dry blankets, sleeping bags or aluminum 
foils. If we do not have an aluminum foil we could use for example raincoat or pieces of plastic. This formed layer is 
very important because it reflects up to 80% of radiant heat generated by the body back without any loss. The 
wrapping should be really close to the body but the limbs should be left free to move. When a rescue takes longer 
than expected Hibler thermal pack should be redone every hour. In case of this happening, we should move our 
patient into an isolated/closed area. We must never forget to put a hat on our patient as well as putting a scarf over 
his face so they can heat the air they inhale. If our patient is conscious it is best to provide them with hot or warm 
drinks with enough energy. Be careful, do not forget that we should not actively heat up patient’s feet but only 
thermally insulate them (Holzner, 2009; Sieger, 2008). We must pay attention to a state of consciousness and the 
basic life functions, usually 3 - 5 minutes. If the failure of the transport system occurs, we begin cardiopulmonary 
resuscitation immediately while we make sure that our patient is perfectly insulated and continue with heating his 
body resuscitaci (Koster, Baubin, Bossaert, Caballero, Cassan, Castrén et al., 2010; Pyšný, Hajerová-Müllerová, & 
Pyšná, 2011). 
If we teach in an environment where there is a danger on avalanches, it is very important to keep all the 
preventive measures. When planning outdoor activities it is necessary to avoid avalanche areas based on weather 
and avalanche forecast and all participants should be equipped with necessary tools /at least a small shovel, a probe 
and an avalanche transceiver/. In addition, we should not forget appropriate clothing and other protective tools and 
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communication devices /a cell phone and a radio/. We can also use airbag system, avalanche balloon and a vest a 
special device which allows us to breathe under a layer of snow. 
When rescuing someone from an avalanche we must take into account the possibility of an injury due to a fall, 
insufficient air supply and hypothermia. We must, of course, act very quickly and must not forget that the biggest 
risk for our victim is, as mentioned above, insufficient air supply. All procedures must focus on quickly finding and 
rescuing our victim from an avalanche and starting a cardiopulmonary resuscitation. Technical first aid has its exact 
specifications when being trapped under an avalanche. For instance, we start digging aside from our victim’s body 
and when we find the body we create an air canal above our victim’s face as quickly as possible (Boyd, Haegeli, 
Abu-Laban, Shuster, & Butt, 2009; McIntosh, Grissom, Olivares, Kim, & Tremper, 2007). When restoring basic life 
functions or simultaneously with the resuscitation, we need to find the stage of hypothermia. We evaluate the time 
spent under the snow, the symptoms found and for a mild form of hypothermia we measure a body core temperature. 
However, if the time spent under the snow is longer than 30 - 35 minutes, the only survivors are those who, during 
the fall, created an “air pocket”. In this case, when rescuing these victims, we assume that they are experiencing one 
of the more severe stages of hypothermia (Brugger, Durrer, Eisensohn, Paal, Strapazzon, Winterberger et al., 2013; 
Brugger, Paal, & Boyd, 2011). 
Be careful, when giving the first aid to our victims we can encounter certain behavior which is life threatening for 
them. These people very often, due to an excitement and happiness from saving their life, try to actively move. We 
must not forget that movement quite significantly enhances the stage of hypothermia and it is therefore necessary to 
keep our victims calm, relaxed and still and proceed in the same way as in other cases of hypothermia (Kubalová, 
2011; Lienerth, 2007). 
 
4. Conclusion 
 
During a teaching focused on winter activities /mountaineering, mountain climbing, skiing and snowboarding/ we 
can encounter life threatening symptoms of an organism. The most serious one is hypothermia, which is influenced 
by a number of internal as well as external environmental factors. Not only every physical education teacher who 
participates in “winter courses” teaching but also every student attending this course should perfectly know all first 
aid procedures when this kind of situation occurs. In order to obtain this required knowledge, students could attend 
certain subjects such as “First aid” and “Sports medicine”. During these subjects they should be familiarized with 
theoretical information and gain practical experience through an implementation on the necessary procedures. If this 
situation occurs during the course all participants must act quickly and professionally provide medical assistance. 
When dealing with hypothermia the priorities are a correct evaluation of a victim’s condition based on symptoms 
and with a mild stage of hypothermia based on a body core temperature. It is best to use REGA classification which 
is focused mainly on monitoring the level of consciousness, muscle tremor and function of transport system. 
Afterwards, an individual needs to be perfectly isolated from external environment and actively warmed up. If a 
person is trapped under an avalanche we must assume that it is very much life threatening due to an insufficient air 
supply and we must start a cardiopulmonary resuscitation as quickly as possible. 
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